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□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

\ 
I 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 
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1. Statement 



Novelty (N) 


Yes: 


Claims 


1-17 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-11 




No: 


Claims 


12-17 


Industrial applicability (IA) 


Yes: 


Claims 


1-17 




No: 


Claims 





2. Citations and explanations 
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VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 

and /or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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1. Concerning Item I 
Basis of the opinion 

Reference is made to the following documents: 

D1: EP-A2-0716555 
D2: US-A-5475869 

2. Concerning Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

The present invention relates to a method for redetermining the operating frequencies 
of base stations of a first cellular radio network (internal network) implemented indoors 
(i.e. when the operating conditions of a first cellular radio network have changed) and to 
a corresponding arrangement for that redetermination of frequencies, according to 
independent claims 1 and 12. 

2.1 In the method disclosed in the document cited in the International Search Report 
and considered as the closest prior art (D1: EP 0716555, 12.06.1996), the feature 
of " the redetermination of the operating frequencies being performed on the basis 
of information about a frequency plan of an external network , which is a second 
cellular radio network or part of a second cellular.radio network detected in the 
area of the internal network, by examining if a frequency, which interferes with the 
base station of the internal network, has been taken into use in the external 
network " is not disclosed. 

The problem solved by the present invention is regarded as how to use 
information about a frequency plan of an external network, for redetermining the 
operational frequencies of base stations of an internal network. The solution to 
said problem is that information about a frequency plan of an external network is 
used by examining if a frequency, which interferes with the base station of the 
internal network, has been taken into use in the external network . 
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The method according to claim 1 differs from that of D1 in that in D1 it is disclosed 
the use of frequency measurement performed for an earlier determination as well 
as storage of that measurement, but not the use of information about a frequency 
plan of an external network by examination of a frequency, which interferes with 
the base station of the internal network, to decide if it has been taken into use in 
the external network. 

Therefore, the skilled person would not be prompted to derive a method according 
to independent claim 1 from D1 . Thus, claim 1 is considered to be new and to 
involve an inventive step, Articles 33 (2) and (3) PCT. 

2.2 Claims 2 to 11 are dependent on claim 1 and as such also meet the requirements 
of the PCT with respect to novelty and inventive step ; 

2.3 The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 12, and insofar as this claim can be understood (see Section VIII), this 
document shows the following features thereof (the references in parentheses 
applying to this document): 

(i) An arrangement for redetermining the operating frequencies (see D1 , abstract: 
a base station repeats measuring ... and selects , based on such stored levels, 

an allocated channel for communication with a mobile station in the cell ...") of 
base stations of an internal network, which is a first cellular network or a part of a 
first cellular network implemented indoors or in an otherwise restricted area (see 
D1, abstract: "...This invention is applicable to channel reuse in a microcellular 
mobile communication system ...") when the operating frequencies have been 
earlier determined bv frequency measurement but the operating conditions of the 
internal network have changed (see D1, column 1, lines 31-38: "In compliance 
with the dynamic channel allocation the radio channels are not assigned to 
individual cells . Instead, the base station measures ... and selects as the allocated 
channel one of the radio channels..."), characterised in that 

(ii) it includes data processing means for the redetermination of the operating 
freguencies (see document D1 , column 7, lines 2-7: " control means for 
calculating , in connection with each microcell base station, a channel count of free 
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channels ...") 

(iii) on the basis of a frequency measurement performed for an earlier 
determination (see D1, column 6, lines 15-19: "the control means selecting the 
allocated channel based on the stored level which includes the stored in response 
to the measured level measured additionally by the additional measuring means") 

(iv) said data processing means including a database for saving the operating 
frequencies in use at the base stations of the external network (see document D1, 
column 6, lines 4-5: " storing means for storing the measured level as a stored 
level ":). 

The subject-matter of claim 12 differs from D1 only in that in D1 there is no explicit 
reference to "the redetermination of the operating frequencies is performed on the 
basis of the information of the external network" but it is only said that " regular 
measuring means for measuring an interference signal level of each radio 
channel " (D1, column 6, lines 1-3) are used, but those radio channels could 
belong as well to some of the base stations of the so-called internal network. 

It is however generally known to the person skilled in the art, as well as disclosed 
in document D2 (which discloses a radio base station capable of distinguishing 
between interference due to collisions of outgoing call signals and an external 
interference noise, see D2, column 1 , lines 45-49: "It is an object of this invention 
to provide a radio base station capable of distinguishing between interference due 
to collisions of outgoing call signals and an external interference noise"), that the 
feature of "being capable of distinguishing an external interference noise " is an 
equivalent to the feature "on the basis of the information of the external network " 
of document D1 and can be interchanged with that feature where circumstances 
make it desirable. 

Thus, the subject-matter of claim 12 lacks an inventive step and does not meet 
the requirements of Article 33(3) PCT. 

2.4 Dependent claims 13 to 17 do not contain any features which, in combination 
with the features of claim 12 to which they refer, meet the requirements of the 
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PCT in respect of inventive step in the sense of Article 33(3) PCT. 

2.5 The present invention is susceptible of industrial application, Article 33 (4) 
PCT. 



3. Concerning Item VI 

Certain documents cited 

Certain published documents (Rule 70.10) 

Application No Publication date Filing date Priority date (valid claim) 

Patent No (day/month/year) (day/monthfyear) (day/month/year) 

WO 00/01177 06.01.2000 29.06.1999 29.06.1998 

Although this document (WO 00/01177) is not prior art according to Rule 64.1(a) PCT, 
it should be noticed that it discloses subject-matter which is considered to be relevant in 
respect of what is claimed in the present application. 



4. Concerning Item Vlll 

Certain observations on the international application 

The application does not meet the requirements of Article 6 PCT, because 
independent claims 1 and 12 are not clear for the following reasons: 

4.1 Independent claims 1 and 12 are not clear since it is unclear what is meant 
by " implemented indoors or in an otherwise restricted area ...". As all cellular 
radio networks are implemented in a restricted area (there is no infinite 
cellular radio network), then these terms are vague and too broad and leave 
the reader in doubt regarding the definition of "internal network". 

4.2 Furthermore, independent claim 12 is also unclear because the claim is 
referring to the result to be achieved ("the redetermination ... is performed on 
the basis of a frequency measurement ... and the information of the external 
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network "}, but it is not disclosed how to arrive at that result and, therefore, 
the skilled person would not know how to choose the appropriate way of 
implementing said arrangement in claim 12. 
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Claims 

1. A method for redetermining the operating frequencies/of base stations of an 
internal network when the operating conditions of the/ internal network have 
changed, characterized in that the redetermination of the operating frequencies is 

5 performed on the basis of a frequency measurement performed for an earlier 
determination and the information of the external netwprk. 

2. A method according to Claim 1, characterized/in that it includes the following 
steps: 

- saving (1) the results of an earlier measurement,/ 

10 - examining (3-5) if a frequency which interferes with the base station of the 
internal network has been taken into use in the^xternal network, and 

if an interfering frequency is detected (3j5), changing (6) an interference-free 
frequency to the base station of the internal network on the basis of an earlier 
measurement and the frequencies of the external network. 

/ 

15 3. A method according to Claim 1, characterized in that of the results of the 
earlier measurement, at least the frequency and the interference level and the 
identification information of that base/ station of the external network, which 
produces the interfering transmission, jare saved (1) for the base stations of the 
internal network. 

20 4. A method according to Claim 1, characterized in that when it is noticed that a 
base station recognized on the basis of an earlier measurement receives (9) in the 
new frequency plan a frequency already being used in a base station of the internal 
network, the frequency of the internal network is changed (6) to an interference-free 



frequency. 



25 5. A method according to Claim jfl, characterized in that when it is noticed that a 

base station recognized on the basis of an earlier measurement receives (9) in the 

j 

new frequency plan a frequency which interferes with a frequency already being 
used in a base station of the internal network, the frequency of the base station of 
the internal network is changed (|) to an mterference-free frequency. 

30 6. A method according to Claim 1, characterized in that when it is detected (1 1) 
from the frequency plan that a frequency that was used by the external network and 
found to be affected by interference in an earlier measurement has become 
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interference-free because it is not used any more, this frequeij<£y is taken into use by 
the internal network. 

7. A method according to Claim 1, characterized i^ that it also includes the 
following steps for checking the suitability of the frequency to be taken into use: 

5 - measuring (22) the signal strength (Rx Level) received in the area of the internal 
network in the measurement route when the base/ station of the internal network 
transmits a signal on the broadcast control channel/(BCCH), 

- examining (23) if a certain predetermined proportion of the measurement samples 
of the signal strength is higher than a minimum A^alue set in advance. 

10 8. A method according to Claim 7, characterized in that the C/I ratio is 
calculated (25) by using the measured samples of the signal strength (Rx Level) of 
the broadcast control channel (BCCH) and /he interference measurement performed 
on the frequencies to be compared. 

9. A method according to Claim 8, characterized in that 

15 - it is examined (26) if the C/I ratio is better than a certain predetermined minimum 
value in all the samples, and / 

- the frequency is accepted (30) if the fignal strength is sufficient and the C/I ratio is 
better than a certain limit. 

10. A method according to Claim 7, characterized in that in addition, to prevent 
20 the crosstalk of an adjacent channel, a measurement and examination (28) for 

accepting (30) the frequency is performed. 

11. A method according to Claim 10, characterized in that the strength of both 
adjacent channels is at the most by a certain predetermined maximum value higher 
than the signal strength of the channel being considered. 

25 12. An arrangement for redetennjiiing the operating frequencies of base stations of 
an internal network, which have Ween earlier determined by frequency measurement, 
when the operating conditions of/the internal network have changed, characterized 
in that it includes data processing means (13, 14, 15, 16, 17) for the redetermination 
of the operating frequencies on me basis of a frequency measurement performed for 



30 an earlier determination and the 



xtformation of the external network. 
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13. An arrangement according to Claim 12, characterized in that it includes 

- a first database (16) for saving the information of a measurement performed 
earlier, 

- a second database (17) for saving the operajbng frequencies of base stations of the 
5 external network, and 

- a processor (13) for the redetermination of the operating frequencies of base 
stations of the internal network carried/out on the basis of the information of the 
first database and the second database. 

14. An arrangement according to/ Claim 13, characterized in that the first 
10 database (16) comprises information about frequencies measured in an earlier 

measurement and the interference levels measured in them. 

15. An arrangement according to Claim 14, characterized in that the information 
of at least one measured frequraicy comprise identification information of a base 
station of the external network detected at the frequency in question. 

15 16. An arrangement according to Claim 14, characterized in that the first 
database (16) also comprises ^the following earlier measured pieces of information 
for checking the suitability of^the frequency taken into use: 

- the signal strength (Rx Level) received when the base station of the internal 
network transmits a signal on the broadcast control channel (BCCH), 

20 17. An arrangement according to Claim 16, characterized in that the data saved 
earlier also comprise the C/I ratio, which has been calculated by using the samples 
of the signal strength (Rx Level) received on the broadcast control channel (BCCH) 
and the interference measurement carried out on other frequencies. 
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Method and arrangement for determining the operating frequencies of base 
stations of an internal network ' 



The invention relates to redetermining the operating frequencies of base stations of 
5 a cellular radio network installed indoors, when th/ operating conditions of the 
internal network have changed from the previous situation. 

Here an internal network means a cellular radio network or a part of a cellular radio 
network implemented indoors or in an otherwise restricted area. Here an external 
network means another cellular radio network y or"a part of a cellular radio network 
10 detected in the area of the internal network. 



A problem with the known solutions is the fact that measurements have to be carried 
out again when changes have taken placenn the operating frequencies of the base 
stations in the environment. This change causes a change of the spurious 
frequencies in the internal network, which may cause a deterioration in the quality 
15 of the connections of the internal network. 

/ 

In addition, the need for a measuring device with sufficiently high capacity for 
performing a quick and accurate frequency scanning, due to the width of the 
frequency band to be measured, is ^problem with the prior art solutions. 

It is an objective of the invention to present a new, more advantageous solution for 
20 determining the operating frequencies of the base stations of the internal network 
and a method, which enables redetermination of the frequencies of the internal 
network without a new measurement of the interference level. 

The invention relates to a methojd for redetennining the operating frequencies of the 
base stations of an internal network, when the operating conditions of the internal 
25 network have changed. According to the invention, the redetermination of the 
operating frequencies is performed on the basis of a frequency measurement 
performed for earlier determination on a certain measurement route and the 
information of the external network. 

Here a change in the operating conditions of the internal network means at least an 
30 increase or decrease of base] stations of the external network, changing of the 
operating frequencies and/or ^ransmission powers and a change in the propagation 
of radiowaves caused by external conditions. 
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/ 

The invention also relates to an arrangement for redetermining the operating 
frequencies of the base stations of an internal network, which have earlier been 
determined by frequency measurement, when the operating conditions of the 
internal network have changed. According to the invention, it includes data 
5 processing means for redetermining the operating frequencies on the basis of a 
frequency measurement performed on a certain measurement route for earlier 
determination and the information of the external network. 

A special device for measuring interfering frequencies in order to find suitable 
frequencies inside a building according to a secret patent application FI 981491 

10 (Configuration method for a base station) of the same applicant is preferably used in 
the frequency measurement The device is used to measure the intensity of the 
interference level at the frequencies used by/the cellular network. The device is 
moved in the building in the desired area of* the internal network for finding free 
frequencies. On the basis of the measurement, operating frequencies with a lower 

15 interference level than the required field strength are charted for the base stations. 



The spurious frequency spectrum is measured once in the area of the internal 
network, e.g. inside a building, plant are J etc. for finding the frequency restrictions 
caused by the radio transmission of the/ external network to the internal network. 



The measurement data are transferred |rom the measuring device preferably by a 
20 data call to the Network Management System (NMS). The measuring device is then 
preferably a special mobile station adapted for use in measurements. At first, the 
frequencies of the base stations of the! internal network are selected on the basis of 
the measurement. The external network may later start interfering with the internal 
network strongly, if a frequency already being used in the internal network is taken 
25 into use in a base station of the /external network near the internal network. 
According to the invention, the original measurement and the frequency plans of the 
external network are used in the new planning of the frequencies of the internal 
network. Thus the area of the internal network need not be visited again for a new 
measurement 

30 The method functions especially well if it has been possible to measure and save 
during the measurement the cell information of radio transmissions of external cells 
that can be heard in the area of the internal network. If one of the frequencies being 
used in the internal network is given to a cell of the external network detected in the 
measurement, it is known for certain that the frequency of the base station of the 

35 internal network must be changec . 
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In addition, the frequencies selected for the use of the internal network can be 
checked after the selection by the measurement of the reception level and the 
Carrier/Interference ratio. This is preferably performed/by a measuring device 
according to the invention. 

5 Preferred embodiments of the invention are set forth in the dependent claims. 

In the following, the invention will be described i|i greater detail with reference to 
the accompanying drawing, in which 

FigureJ^ is a flow chart of a method according to a preferred embodiment of the 
invention for selecting the operating/frequencies of the internal network, 

10 Figure 2 is a block diagram of an arreLgement according to a preferred 



embodiment of the invention, 



/ 



Figure 3 shows an example of a measurement route for measuring the interfering 
frequencies, 

Figure 4 shows a saving form of the measurement results according to a preferred 
15 embodiment of the invention! and 

/ 

Figure 5 is a flow chart of a method according to a preferred embodiment of the 
invention for finding the| most suitable operating frequencies of the 
internal network. 

Figures 1A and IB show a divided flow chart of a method according to the 
20 invention for changing earlier determined operating frequencies of the internal 
network on the basis of the operating frequencies of the base stations of the external 

jr 

network and earlier measurement information. 

Figure 1A illustrates the foUowing. In the network control system, the results of the 
earlier measurement of the interfering frequency spectrum are preferably saved as 
25 grouped according to the base stations of the internal network 1. 

I 

It is examined with the network control system if there are changes in the external 
network 2, which have not been handled with regard to the internal network. If there 
are changes that have not been! handled, it is examined if the frequency used in the 
internal network has been taken into use in the external network 3. If the frequency 

30 taken into use in the base statiln of the external network is not in use in the internal 

i 

network, the process returns tip step 2 to examine if there are still changes of the 



is^p 
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external network, which have not yet been handled. Correspondingly, if it is found 
out in step 3 that the frequency taken into use in>a base station of the external 
network is in use in the internal network, the process moves to examine if the base 
station being changed is the new base station installed now 4, which did not exist 
5 earlier in the surrounding cellular radio network. If the base station is new and 
possibly at an interfering distance, which can be discovered when the radio network 
is being planned, as a precaution the basy station of the internal network, the 
frequency of which is used by the new Imse station of the external network, is 
changed to an interference-free frequency on the basis of an earlier measurement 

10 and changes of the external network 6. IfVthe base station of the external network is 
not new and interferes with the internal network on the basis of an earlier 
measurement 5, the base station of the/internal network, the frequency of which is 
used by a base station of the external network, is changed to an interference-free 
frequency on the basis of an earlier measurement and changes of the external 

15 network 6. If the base station of the- external network is not new and has not been 
interfering before, the process returns to step 2 to examine if there are still changes 
of the external network left, which have not been handled yet. If there are no 
unhandled changes of the external network left 2, the process is stopped. It is clear 
to a person skilled in the art that? in steps 3 to 5 of the method described above it is 

20 generally examined if a frequency used in a base station of the internal network has 
been taken into use in the external network, as a result of which an interference-free 
frequency is changed to the bise station of the internal network on the basis of the 
earlier measurement and the frequencies of the external network, when required. 

From Fig. IB it is seen how an interference-free frequency or a frequency which 
25 was originally interferencej5ree and which has not been abandoned in the internal 
network because of frequency changes of the external network is selected on the 
basis of an earlier measurement and changes of the external network. In the first 
step, a first frequency is selected from the frequency range reserved for the internal 
network 7, which first frequency is not being used by such a base station of the 
30 internal network, which ^could cause interference to the base station for which a new 
interference-free frequency is being selected. In the next step it is examined if the 
frequency was interference-free on the basis of an earlier measurement 2. If the 
frequency is interference-free on the basis of the measurement, it is examined if the 
frequency has remained interference-free from the changes of the external network 
35 9, and if it has, the selected frequency is taken into use 10. If the frequency was not 
interference-free in the measurement, it can be examined if the frequency has 
become interference/free from the changes of the external network 1 1 and it can be 
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WRITTEN OPINION International application No. PCT/FI00/00657 

I. Basis of the opinion 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this opinion as "originally filed"): 

Description, pages: 

1-9 as originally filed 

Claims, No.: 

1-17 as originally filed 

...Drawings, sheets: 
1/4-4/4 as originally filed 



2. With regard to the language, ail the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
. citations and explanations supporting such statement 



Industrial applicability (IA) Claims 

2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 
and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Novelty (N) 

Inventive step (IS) 



Claims 



Claims 1-17 
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1. Concerning Item I 
Basis of the opinion 

Reference is made to the following documents: 

D1: EP-A2-0716555 
D2: US-A-5475869 



®"VC,2i Concerning Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

2.1 The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 1, and insofar as this claim can be understood (see Section VIII), this 
document shows the following features thereof (the references in parentheses 
applying to this document): 

(i) A method for redetermining the operating frequencies (see D1 , abstract: "... a 
base station repeats measuring ... and selects , based on such stored levels, an 
allocated channel for communication with a mobile station in the cell ...") of base 

( stations of an internal network (see D1 , abstract: "...This invention is applicable to 

channel reuse in a microcellular mobile communication system ...") when the 
operating conditions of the internal network have changed (see D1 , column 1 , 
lines 31-38: "In compliance with the dynamic channel allocation the radio channels 
are not assigned to individual cells . Instead, the base station measures ... and 
selects as the allocated channel one of the radio channels..."), characterised in 
that 

(ii) the redetermination of the operating frequencies is performed on the basis of a 
fre quency measurement performed for an earlier determination (see D1 , column 
6, lines 15-19: "the control means selecting the allocated channel based on the 
stored level which includes the stored in response to the measured level 
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measured additionally by the additional measuring means") 

The subject-matter of claim 1 differs from D1 only in that in D1 there is no explicit 
reference to "the redetermination of the operating frequencies is performed on the 
basis of the information of the external network" but it is only said that " regular 
measuring means for measuring an interference signal level of each radio 
channel " (D1 , column 6, lines 1-3) are used, but those radio channels could 
belong as well to some of the base stations of the so-called internal network. 

It is however generally known to the person skilled in the art, as well as disclosed 
in document D2 (which discloses a radio base station capable of distinguishing 
between interference due to collisions of outgoing call signals and an external 
interference noise, see D2, column 1 , lines 45-49: "It is an object of this invention 
to provide a radio base station capable of distinguishing between interference due 
to collisions of outgoing call signals and an external interference noise"), that the 
feature of "being capable of distinguishing an external interference noise " is an 
equivalent to the feature "on the basis of the information of the external network " 
of document D1 and can be interchanged with that feature where circumstances 
make it desirable. 

Thus, the subject-matter of claim 1 lacks an inventive step and does not meet the 
requirements of Article 33(3) PCT. 

2.2 Independent claim 12 contains in terms of apparatus features all the features of 
claim 1 . 

The only additional feature included in claim 12 are the data processing means for 
the redetermination of the operating frequencies. However, this feature is already 
disclosed in document D1, column 7, lines 2-7: " control means for calculating , in 
connection with each microcell base station, a channel count of free channels..." 

Therefore, the subject-matter of claim 12 does not involve an inventive step in the 
sense of Article 33(3) PCT (see point above). 
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2.3 Dependent claims 2 to 11 and 13 to 17 do not contain any features which, in 
combination with the features of any claim to which they refer, meet the require- 
ments of the PCT in respect of inventive step in the sense of Article 33(3) PCT. 

3. Concerning Item VI 
Certain documents cited 

Filing date Priority date (valid claim) 
(day/month/year) (day/month/year) 

29.06. 1 999 29 .06. 1 998 

4. Concerning Item VII 

Certain defects in the international application 

If the applicant wishes to proceed with the application the following matters should also 
receive attention: 

The opening part of the description should be brought into conformity with the wording 
of the claim of broadest scope as finally amended. 

In the description it seems that in page 4, line 32 what is meant is "...on the basis of an 
earlier measurement 8" instead of "...on the basis of an earlier measurement 2", as it is 
referring to step 8 in Figure 1 B. 

In order to facilitate the examination of the conformity of the amended application with 
the requirements of Article 19(2), 34(2) PCT, the applicant is requested to clearly 
identify the amendments carried out, irrespective of whether they concern amendments 
by addition, replacement or deletion, and to indicate the passages of the application as 
filed on which these amendments are based. 

The attention of the applicant is finally drawn to the fact that the application should, for 



Certain published documents (Rule 70.10) 

Application No Publication date 

Patent No (day/month/year) 

WO 00/01 1 77 06.01 .2000 
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reasons of conciseness, include only the minimum necessary number of independent 
claims comprising all the essential technical features of the invention (Rule 6.4(a)-(c) 
PCT) and may not be amended in such a way that it contains subject-matter beyond 
the content of the application as originally filed (Articles 19(2) and 34(2) (b) PCT). 

5. Concerning Item VIII 

Certain observations on the international application 

The application does not meet the requirements of Article 6 PCT, because 
independent claims 1 and 12 as well as dependent claims 2 to 7 . 11,13 and 
14 to 15 are not clear for the following reason: 

It is not clear what is meant by the terms " internal network " and " external 
network ". Those terms do not have any generic or standard significance. 

As in the description is disclosed the meaning of those terms (page 1 , lines 7-10: 
"Here an internal network means a cellular radio network or a part of a cellular 
radio net work implemented indoors or in an otherwise restricted area . Here an 
external network means another cellular radio network or a part of a cellular radio 
network detected in the area of the internal network ".^ then those meanings 
should be included in the claims mentioned before in order to make the claims 
self-contained, and not referring implicitly to the description, as they are now. 

5.2 Furthermore, independent claims 1 and 12 are also unclear because the claims 
are referring to the result to be achieved ("the redetermination ... is performed on 
the basis of a frequency measurement ... and the information of the external 
network "), but it is not disclosed how to arrive at that result and, therefore, the 
skilled person would not know how to choose the appropriate way of implementing 
said method in the case of claim 1 or said apparatus in the case of claim 12. 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

5-9 as originally filed 

1 -4,4a with telefax of 1 7/09/2001 



Claims, No.: 

1-17 with telefax of 1 7/09/2001 

Drawings, sheets: 

1/4-4/4 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in.written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-17 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-11 




No: 


Claims 


12-17 


Industrial applicability (IA) 


Yes: 


Claims 


1-17 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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1. Concerning Item I 

Basis of the opinion 

Reference is made to the following documents: 

D1: EP-A2-0716555 
D2: US-A-5475869 



_ 2. Concerning Item V 

^-' ; "<vReasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

The present invention relates to a method for redetermining the operating frequencies 
of base stations of a first cellular radio network (internal network) implemented indoors 
(i.e. when the operating conditions of a first cellular radio network have changed) and to 
a corresponding arrangement for that redetermination of frequencies, according to 
independent claims 1 and 12. 

2.1 In the method disclosed in the document cited in the International Search Report 
and considered as the closest prior art (D1: EP 0716555, 12.06.1996), the feature 
of " the redetermination of the operating frequencies being performed on the basis 
of information about a frequency plan of an external network , which is a second 
cellular radio network or part of a second cellular radio network detected in the 
area of the internal network, bv examining if a frequency, which interferes with the 
base station of the internal network, has been taken into use in the external 
\a y*' ; network " is not disclosed. . - 

The problem solved by the present invention is regarded as how to use 
information about a frequency plan of an external network, for redetermining the 
operational frequencies of base stations of an internal network. The solution to 
said problem is that information about a frequency plan of an external network is 
used by examining if a frequency, which interferes with the base station of the 
internal network, has been taken into use in the external network . 
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The method according to claim 1 differs from that of D1 in that in D1 it is disclosed 
the use of frequency measurement performed for an earlier determination as well 
as storage of that measurement, but not the use of information about a frequency 
plan of an external network by examination of a frequency, which interferes with 
the base station of the internal network, to decide if it has been taken into use in 
the external network. 

Therefore, the skilled person would not be prompted to derive a method according 
to independent claim 1 from D1. Thus, claim 1 is considered to be new and to 
involve an inventive step, Articles 33 (2) and (3) PCT. 

2.2 Claims 2 to 11 are dependent on claim 1 and as such also meet the requirements 
of the PCT with respect to novelty and inventive step. 

2.3 The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 12, and insofar as this claim can be understood (see Section VIII), this 
document shows the following features thereof (the references in parentheses 
applying to this document): 

(i) An arrangement for redetermining the operating frequencies (see D1 , abstract: 
"... a base station repeats measuring ... and selects , based on such stored levels, 
an allocated channel for communication with a mobile station in the cell ...") of 
base stations of an internal network, which is a first cellular network or a part of a 
first cellular network implemented indoors or in an otherwise restricted area (see 
D1 , abstract: "...This invention is applicable to channel reuse in a microcellular 
mobile communication system ...") when the operating frequencies have been 
earlier determined by freouency measurement but the operating conditions of the 
internal network have changed (see D1, column 1, lines 31-38: "In compliance 
with the dynamic channel allocation the radio channels are not assigned to 
individual cells . Instead, the base station measures ... and selects as the allocated 
channel one of the radio channels..."), characterised in that 

(ii) it includes data processing means for the redetermination of the operating 
freouencies (see document D1 , column 7, lines 2-7: " control means for 
calculating , in connection with each microcell base station, a channel count of free 
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channels ... 11 ) 

(iii) on the basis of a frequency measurement performed for an earlier 
determination (see D1, column 6 f lines 15-19: "the control means selecting the 
allocated channel based on the stored level which includes the stored in response 
to the measured level measured additionally by the additional measuring means") 

(iv) said data processing means including a database for saving the operating 
frequencies in use at the base stations of the external network (see document D1 , 
column 6, lines 4-5: " storing means for storing the measured level as a stored 
level ":). 

The subject-matter of claim 12 differs from D1 only in that in D1 there is no explicit 
reference to "the redetermination of the operating frequencies is performed on the 
basis of the information of the external network" but it is only said that " regular 
measuring means for measuring an interference signal level of each radio 
channel " (D1, column 6, lines 1-3) are used, but those radio channels could 
belong as well to some of the base stations of the so-called internal network. 

It is however generally known to the person skilled in the art, as well as disclosed 
in document D2 (which discloses a radio base station capable of distinguishing 
between interference due to collisions of outgoing call signals and an external 
interference noise, see D2, column 1, lines 45-49: "It is an object of this invention 
to provide a radio base station capable of distinguishing between interference due 
to collisions of outgoing call signals and an external interference noise"), that the 
feature of "being capable of distinguishing an external interference noise " is an 
. equivalent to the feature "on the basis of the information of the external network " 
of document D1 and can be interchanged with that feature where circumstances 
make it desirable. 

Thus, the subject-matter of claim 12 lacks an inventive step and does not meet 
the requirements of Article 33(3) PCT. 

2.4 Dependent claims 13 to 17 do not contain any features which, in combination 
with the features of claim 12 to which they refer, meet the requirements of the 
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PCT in respect of inventive step in the sense of Article 33(3) PCT. 



2.5 The present invention is susceptible of industrial application, Article 33 (4) 
PCT. 



3. Concerning Item VI 

Certain documents cited 



Certain published documents (Rule 70.10) 



Application No 
Patent No 



Publication date 
(day/month/year) 



Filing date 
(day/month/year) 



Priority date (valid claim) 
(day/month/year) 



WO 00/01177 



06.01.2000 



29.06.1999 



29.06.1998 



Although this document (WO 00/01 177) is not prior art according to Rule 64.1 (a) PCT, 
it should be noticed that it discloses subject-matter which is considered to be relevant in 
respect of what is claimed in the present application. 



Certain observations on the international application 

The application does not meet the requirements of Article 6 PCT, because 
independent claims 1 and 12 are not clear for the following reasons: 

4.1 Independent claims 1 and 12 are not clear since it is unclear what is meant 
by " implemented indoors or in an otherwise restricted area As all cellular 
radio networks are implemented in a restricted area (there is no infinite 
cellular radio network), then these terms are vague and too broad and leave 
the reader in doubt regarding the definition of "internal network". 

4.2 Furthermore, independent claim 12 is also unclear because the claim is 
referring to the result to be achieved ("the redetermination ... is performed on 
the basis of a frequency measurement ... and the information of the external 
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network "), but it is not disclosed how to arrive at that result and, therefore, 
the skilled person would not know how to choose the appropriate way of 
implementing said arrangement in claim 12. 
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Method and arrangement for determining the operating frequencies of base 
stations of an internal network 



The invention relates to redetermining the operating frequencies of base stations of a 
5 cellular radio network installed indoors, when the operating conditions of the 
internal network have changed from the previous situation. 

Here an internal network means a cellular radio network or a pan of a cellular radio 
network implemented indoors or in an otherwise restricted area. Here an external 
network means another cellular radio network or a part of a cellular radio network 
10 detected in the area of the internal network. 

A problem with the known solutions is the fact that measurements have to be carried 
out again when changes have taken place in the operating frequencies of the base 
stations in the environment. This change causes a change of the spurious 
frequencies in the internal network, which may cause a deterioration in the quality 
15 of the connections of the internal network. 

In addition, the need for a measuring device with sufficiently high capacity for 
performing a quick and accurate frequency scanning, due to the width of the 
frequency band to be measured, is a problem with the prior art solutions. 

A known prior art publication number EP 0 716 555 A2 exists in which each base 
20 station of a cellular radio system performs repeated measurements on interference 
levels and selects into use such channels where the level of measured interference is 
low. Another known prior art publication number US 5,475,869 introduces an 
arrangement where also measurements describing interference from external 
networks are taken into account during channel allocation. 

25 It is an objective of the invention to present a new, more advantageous solution for 
determining the operating frequencies of the base stations of the internal network 
and a method, which enables redetermination of the frequencies of the internal 
network without a new measurement of the interference level. 

The invention relates to a method for redetermining the operating frequencies of the 
30 base stations of an internal network, when ihe operating conditions of the internal 
network have changed. The characteristic features of the method according to the 
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invention are recited in the characterising portion of the independent claim directed 
to a method. 

Here a change in the operating conditions of the internal network means at least an 
increase or decrease of base stations of the external network, changing of the 
operating frequencies and/or transmission powers and a change in the propagation 
of radio waves caused by external conditions. 

The invention also relates to an arrangement for redetermining the operating 
frequencies of the base stations of an internal network, which have earlier been 
determined by frequency measurement, when the operating conditions of the 
internal network have changed. The characteristic features of the arrangement 
according to the invention are recited in the characterising portion of the 
independent claim directed to an arrangement 

A special device for measuring interfering frequencies in order to find suitable 
frequencies inside a building according to a secret patent application FI 981491 
(Configuration method for a base station) of the same applicant is preferably used in 
the frequency measurement. The device is used to measure the intensity of the 
interference level at the frequencies used by the cellular network. The device is 
moved in the building in the desired area of the internal network for finding free 
frequencies. On the basis of the measurement, operating frequencies with a lower 
interference level than the required field strength are charted for the base stations. 

The spurious frequency spectrum is measured once in the area of the internal 
network, e.g. inside a building, plant area etc. for finding the frequency restrictions 
caused by the radio transmission of the external network to the internal network. 
The measurement data are transferred from the measuring device preferably by a 
data call to the Network Management System (NMS). The measuring device is then 
preferably a special mobile station adapted for use in measurements. At first, the 
frequencies of the base stations of the internal network are selected on the basis of 
the measurement. The external network may later start interfering with the internal 
network strongly, if a frequency already being used in the internal network is taken 
into use in a base station of the external network near- the internal network. 
According to the invention, the original measurement and the frequency plans of the 
external network are used in the new planning of the frequencies of the internal 
network. Thus the area of the internal network need not be visited again for a new 
measurement. 
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The method functions especially well if it has been possible to measure and save 
during the measurement the cell information of radio transmissions of external cells 
that can be heard in the area of the internal network. If one of the frequencies being 
used in the internal network is given to a cell of the external network detected in the 
5 measurement, it is known for certain that the frequency of the base station of the 
internal network must be changed. 

In addition, the frequencies selected for the use of the internal network can be 
checked after the selection by the measurement of the reception level and the 
Carrier/Interference ratio. This is preferably performed by a measuring device 
10 according to the invention. 

Preferred embodiments of the invention are set forth in the dependent claims. 

In the following, the invention will be described in greater detail with reference to 
the accompanying drawing, in which 

Figure 1 is a flow chart of a method according to a preferred embodiment of the 
15 invention for selecting the operating frequencies of the internal network, 

Figure 2 is a block diagram of an arrangement according to a preferred 
embodiment of the invention, 

Figure 3 shows an example of a measurement route for measuring the interfering 
frequencies, 

20 Figure 4 shows a saving form of the measurement results according to a preferred 
embodiment of the invention, and 

Figure 5 is a flow chart of a method according to a preferred embodiment of the 
invention for finding the most suitable operating frequencies of the 
internal network. 

25 Figures 1A and IB show a divided flow chart of a method according to the 
invention for changing earlier determined operating frequencies of the internal 
network on the basis of the operating frequencies of the base stations of the external 
network and earlier measurement information. 

Figure 1 A illustrates the following. In the network control system, the results of the 
30 earlier measurement of the interfering frequency spectrum are preferably saved as 
grouped according to the base stations of the internal network 1. 
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It is examined with the network control system if there are changes in the external 
network 2, which have not been handled with regard to the internal network. If there 
are changes that have not been handled, it is examined if the frequency used in the 
internal network has been taken into use in the external network 3. If the frequency 
5 taken into use in the base station of the external network is not in use in the internal 
network, the process returns to step 2 to examine if there are still changes of the 
external network, which have not yet been handled. Correspondingly, if it is found 
out in step 3 that the frequency taken into use in a base station of the external 
network is in use in the internal network, the process moves to examine if the base 

10 station being changed is the new base station installed now 4, which did not exist 
earlier in the surrounding cellular radio network. If the base station is new and 
" r possibly at an interfering distance, which can be discovered when the radio network 

is being planned, as a precaution the base station of the internal network, the 
frequency of which is used by the new base station of the external network, is 

15 changed to an interference-free frequency on the basis of an earlier measurement 
and changes of the external network 6. If the base station of the external network is 
not new and interferes with the internal network on the basis of an earlier 
measurement 5, the base station of the internal network, the frequency of which is 
used by a base station of the external network, is changed to an interference-free 

20 frequency on the basis of an earlier measurement and changes of the external 
network 6. If the base station of the external network is not new and has not been 
interfering before, the process returns to step 2 to examine if there are still changes 
of the external network left, which have not been handled yet. If there are no 
unhandled changes of the external network left 2, the process is stopped. It is clear 

25 to a person skilled in the art that in steps 3 to 5 of the method described above it is 
generally examined if a frequency used in a base station of the internal network has 
been taken into use in the external network, as a result of which an interference-free 
frequency is changed to the base station of the internal^ network* on the basis of the 
earlier measurement and the frequencies of the external network, when required. 

30 From Fig. IB it is seen how an interference-free frequency or a frequency which 
was originally interference-free and which has not been abandoned in the internal 
network because of frequency changes of the external network is selected on the 
basis of an earlier measurement and changes of the external network. In the first 
step, a first frequency is selected from the frequency range reserved for the internal 

35 network 7, which first frequency is not being used by such a base station of the 
internal network, which could cause interference to the base station for which a new 
interference-free frequency is being selected. In the next step it is examined if the 
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frequency was interference-free on the basis of an earlier measurement 8. If the 
frequency is interference-free on the basis of the measurement, it is examined if the 
frequency has remained interference-free from the changes of the external network 
9, and if it has, the selected frequency is taken into use 10. If the frequency was not 
interference-free in the measurement, it can be examined if the frequency has 
become interference-free from the changes of the external network 1 1 and it can be 
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Claims 

1 . A method for redetermining the operating frequencies of base stations of an 
internal network, which is a first cellular radio network or a part of a first cellular 
radio network implemented indoors or in an otherwise restricted area, when the 

5 operating conditions of the internal network have changed, characterized in that the 
redetermination of the operating frequencies is performed on the basis of a 
frequency measurement performed for an earlier determination and information 
about a frequency plan of an external network, which is a second cellular radio 
network or a part of a second cellular radio network detected in the area of the 
, 10 internal network, by examining (3-5) if a frequency, which interferes with the base 
station of the internal network, has been taken into use in the external network. 

2. A method according to Claim 1, characterized in that ir includes the 
following steps; 

- saving (1) the results of an earlier measurement, and 

15 - if an interfering frequency is detected (3-5), changing (6) an interference-free 
frequency to the base station of the internal network on the basis of an earlier 
measurement and the information about the frequency plan of the external network. 

3. A method according to Claim 1, characterized in that of the results of the 
earlier measurement, at least the frequency and the interference level and the 

20 identification information of that base station of the external network, which 
produces the interfering transmission, are saved (1) for the base stations of the 
internal network. 

4. A method according to Claim 1, characterized in that when it is noticed that a 

base station recognized on the basis of an earlier "measurement receives (9) in the 
25 new frequency plan a frequency already being used in a base station of the internal 
network, the frequency of the internal network is changed (6) to an interference-free 
frequency. 

5. A method according to Claim 1, characterized in that when it is noticed that a 
base station recognized on die basis of an earlier measurement receives (9) in the 

30 new frequency plan a frequency which interferes with a frequency already being 
used in a base station of the internal network, the frequency of the base station of 
the internal network is changed (6) to an interference-free frequency. 
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6. A method according to Claim 1, characterized in that when it is detected (1 1) 
from the frequency plan that a frequency that was used by the external network and 
found 10 be affected by interference in an earlier measurement has become 
interference-free because it is not used any more, this frequency is taken into use by 

5 the internal network. 

7. A method according to Claim 1, characterized in that it also includes the 
following steps for checking the suitability of the frequency to be taken into use: 

- measuring (22) the signal strength (Rx Level) received in the area of the internal 
network in the measurement route when the base station of the internal network 

. 10 transmits a signal on the broadcast control channel (BCCH), 

- examining (23) if a certain predetermined proportion of the measurement samples 
of the signal strength is higher man a minimum value set in advance. 

8. A method according to Claim 7, characterized in that the C/I ratio is 
calculated (25) by using the measured samples of the signal strength (Rx Level) of 

15 the broadcast control channel (BCCH) and the interference measurement performed 
on the frequencies to be compared. 

9. A method according to Claim 8, characterized in that 

- it is examined (26) if the C/I ratio is better than a certain predetermined minimum 
value in all the samples, and 

20 - the frequency is accepted (30) if the signal strength is sufficient and the C/I ratio is 
better than a certain limit. 

10. A method according to Claim 7, characterized in that in addition, to prevent 
the crosstalk of an adjacent channel, a measurement and examination (28)- for 
accepting (30) the frequency is performed. 

25 11. A method according to Claim 10, characterized in that the strength of both 
adjacent channels is at the most by a certain predetermined maximum value higher 
than the signal strength of the channel being considered. 

12. An arrangement for redetermining the operating frequencies of base stations of 
an internal network, which is a first cellular radio network or a part of a first cellular 
30 radio network implemented indoors or in an otherwise restricted area, when the 
operating frequencies have been earlier determined by frequency measurement but 
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the operating conditions of the internal network have changed, characterized in that 
it includes data processing means (13, 14, 15, 16, 17) for the redetermination of the 
operating frequencies on the basis of a frequency measurement performed for an 
earlier determination and information of an external network, which is a second 
5 cellular radio network or a part of a second cellular radio network detected in the 
area of the internal network, said data processing means including a database (17) 
for saving the operating frequencies in use at base stations of the external network. 

13. An arrangement according to Claim 12, characterized in that it includes 

- a first database (16) for saving the information of a measurement performed 
10 earlier, 

- a second database (17) for saving the operating frequencies of base stations of the 
external network, and 

- a processor (13) for the redetermination of the operating frequencies of base 
stations of the internal network carried out on the basis of the information of the 

IS first database and the second database. 

14. An arrangement according to Claim 13, characterized in that the first 
database (16) comprises information about frequencies measured in an earlier 
measurement and the interference levels measured in them. 

15. An arrangement according to Claim 14, characterized in that the information 
20 of at least one measured frequency comprise identification information of a base 

station of the external network detected at the frequency in question. 

16. An arrangement according to Claim 14, characterized in that the first 
database (16) also comprises the following earlier measured pieces of information 

for checking the suitability of the frequency taken into use: 

25 - the signal strength (Rx Level) received when the base station of the internal 
network transmits a signal on the broadcast control channel (BCCH), 

17. An arrangement according to Claim 16, characterized in that the data saved 
earlier also comprise the C/I ratio, which has been calculated by using the samples 
of the signal strength (Rx Level) received on the broadcast control channel (BCCH) 

30 and the interference measurement carried out on other frequencies. 
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Authorized Officer: Oteo Mayayo ? C. 
Our ref: BP 1 0002 1/SKU/MB/SHU 
REPLY TO WRITTEN OPINION 

INTERNATIONAL PATENT APPLICATION PCT/FI00/00657 
APPLICANT: NOKIA NETWORKS OY 
DUE DATE: 16 SEPTEMBER 2001 

Dear Sirs, 



• PATENTTT. 
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• PATENTS. . 
UTILITY MODELS: 

J. Kupiainen* 
M. Brax* 
E. Heikkinen' 
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J. Joronen 
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On account of the Written Opinion issued on 16 July 2001 we wish to submit 
the following in support of the above-referenced patent application: 

The applicant admits that the original independent claim indeed raised certain 
unclarity issues, and was formulated widely enough to run into inventive step 
considerations in view of documents Dl and D2. The applicant wants to file a 
set of new claims and replacement pages to the description in order to place the 
application in condition of patentability over the cited reference documents. 



The Examiner has correctly noted that the kind of measurements performed in 
D2 that describe "external interference noise" indeed produce information 
about the external cellular system, although only measuring detectable inter- 
ference leaves the information on a level of relatively high indefiniteness. 
When the applicant claimed using "information of the external network", he 
actually meant something much more definite: explicit information that has 
been obtained from the external network itself rather than just measurement 
results that describe the effects caused by the external network. The most 
advantageous way of using such information in the context of the applicant's 
invention is to check from an explicitly obtained frequency plan, whether a 
certain interfering frequency has been taken into use in the external network. 

. In the amended independent claims the definitions of the internal and external 
networks have been added. They appear in the claims in the same form that is 
used on page 1, lines 7-10 of the original description, so they are in perfect 
accordance with An. 19(2) and 34(2) PCT. 



In the independent method claim the phrase "the information of the external 
network", where the definite article for "information" was a potential source 
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of unclarity, has been changed to "information about a frequency plan of an 
external network". The term "frequency plan" has been extensively used in the 
application as filed (e.g. claims 4-6), so it does not introduce any added subject 
matter in this new use in claim I. 

Also in the independent methpd claim the explanation "by examining (3-5) if 
a frequency, which interferes with the base station of the internal network, has 
been taken into use in the external network" is now introduced to clarify the 
frequency redetermination process. This phrase comes directly from original 
claim 2, and is therefore in accordance with Art! 19(2) and 34(2) PCT. 

Adding said phrase from claim 2 into claim 1 has caused a corresponding 
deletion in claim 2. 

In the independent arrangement claim (claim 12) the functional feature of 
examining whether a certain frequency has been taken into use would be 
improper. The applicant has chosen to introduce into the independent arrange- 
ment claim the requirement for the data processing means to include a database 
for saving the operating frequencies in use at base stations of the external 
network. Such a datable represents the hardware means that are needed to 
implement the functional feature in the independent method claim, so intro- 
ducing it into the independent arrangement claim serves to maintain unity of 
invention simultaneously with drawing a difference between the invention and 
cited prior art. 

In the amended description pages the changes made are the following: 

- a short paragraph was added to properly introduce and discuss the relevant 
disclosure of Dl and D2, 

- the paragraphs that refer to the characteristic features of the invention were 
amended to generally refer to the characteristic portions of the independent 
claims, and 

- the small error in reference numbers pointed at in the Written Opinion was 
corrected. 

We believe that all objections raised in the Written Opinion have been met, and 
respectfully request positive reconsideration of the merits of the application in 



its amended form. - 



BERGGREN OY AB 




Matti Brax 
Patent Attorney 
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Method and arrangement for determining the operating frequencies of base 
stations of an internal network 



The invention relates to redetermining the operating frequencies of base stations of a 
5 cellular radio network installed indoors, when the operating conditions of the 
internal network have changed from the previous situation. 

Here an internal network means a cellular radio network or a part of a cellular radio 
network implemented indoors or in an otherwise restricted area. Here an external 
network means another cellular radio network or a part of a cellular radio network 
10 detected in the area of the internal network. 

A problem with the known solutions is the fact that measurements have to be carried 
out again when changes have taken place in the operating frequencies of the base 
stations in the environment. This change causes a change of the spurious 
frequencies in the internal network, which may cause a deterioration in the quality 
15 of the connections of the internal network. 

In addition, the need for a measuring device with sufficiently high capacity for 
performing a quick and accurate frequency scanning, due to the width of the 
frequency band to be measured, is a problem with the prior art solutions. 

A known prior art publication number EP 0 716 555 A2 exists in which each base 
20 station of a cellular radio system performs repeated measurements on interference 
levels and selects into use such channels where the level of measured interference is 
low. Another known prior art publication number US 5,475,869 introduces an 
arrangement where also measurements describing interference from external 
networks are taken into account during channel allocation. 

25 It is an objective of the invention to present a new, more advantageous solution for 
determining the operating frequencies of the base stations of the internal network 
and a method, which enables redetermination of the frequencies of the internal 
network without a new measurement of the interference level. 



30 



The invention relates to a method for redetermining the operating frequencies of the 
base stations of an internal network, when the operating conditions of the internal 
network have changed. The characteristic features of the method according to the 




2 

invention are recited in the characterising portion of the independent claim directed 
to a method. 

Here a change in the operating conditions of the internal network means at least an 
increase or decrease of base stations of the external network, changing of the 
5 operating frequencies and/or transmission powers and a change in the propagation 
of radiowaves caused by external conditions. 

The invention also relates to an arrangement for redetermining the operating 
frequencies of the base stations of an internal network, which have earlier been 
determined by frequency measurement, when the operating conditions of the 
-1Q internal network have changed. The characteristic features of the arrangement 
according to the invention are recited in the characterising portion of the 
independent claim directed to an arrangement. 

A special device for measuring interfering frequencies in order to find suitable 
frequencies inside a building according to a secret patent application FI 9S1491 

15 (Configuration method for a base station) of the same applicant is preferably used in 
the frequency measurement. The device is used to measure the intensity of the 
interference level at the frequencies used by the cellular network. The device is 
moved in the building in the desired area of the internal network for finding free 
frequencies. On the basis of the measurement, operating frequencies with a lower 

20 interference level than the required field strength are charted for the base stations. 

The spurious frequency spectrum is measured once in the area of the internal 
network, e.g. inside a building, plant area etc. for finding the frequency restrictions 
caused by the radio transmission of the external network to the internal network. 
The measurement data are transferred from the measuring device preferably by a 

25 data call to the Network Management System (NMS). The measuring device is then 
preferably a special mobile station adapted for use in measurements. At first, the 
frequencies of the base stations of the internal network are selected on the basis of 
the measurement. The external network may later start interfering with the internal 
network strongly, if a frequency already being used in the internal network is taken 

30 into use in a base station of the external network near the internal network. 
According to the invention, the original measurement and the frequency plans of the 
external network are used in the new planning of the frequencies of the internal 
network. Thus the area of the internal network need not be visited again for a new 
measurement. 



The method functions especially well if it has been possible to measure and save 
during the measurement the cell information of radio transmissions of external cells 
that can be heard in the area of the internal network. If one of the frequencies being 
used in the internal network is given to a cell of the external network detected in the 
measurement, it is known for certain that the frequency of the base station of the 
internal network must be changed. 



In addition, the frequencies selected for the use of the internal network can be 
checked after the selection by the measurement of the reception level and the 
Carrier/Interference ratio. This is preferably performed by a measuring device 
10 according to the invention. 

Preferred embodiments of the invention are set forth in the dependent claims. 

In the following, the invention will be described in greater detail with reference to 
the accompanying drawing, in which 

Figure 1 is a flow chart of a method according to a preferred embodiment of the 
15 invention for selecting the operating frequencies of the internal network, 

Figure 2 is a block diagram of an arrangement according to a preferred 
embodiment of the invention, 

Figure 3 shows an example of a measurement route for measuring the interfering 
frequencies, 

20 Figure 4 shows a saving form of the measurement results according to a preferred 
embodiment of the invention, and 

Figure 5 is a flow chart of a method according to a preferred embodiment of the 
invention for finding the most suitable operating frequencies of the 
internal network. 

25 Figures 1A and IB show a divided flow chart of a method according to the 
invention for changing earlier determined operating frequencies of the internal 
network on the basis of the operating frequencies of the base stations of the external 
network and earlier measurement information. 
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Figure 1A illustrates the following. In the network control system, the results of the 
earlier measurement of the interfering frequency spectrum are preferably saved as 
grouped according to the base stations of the internal network 1. 




[ 

It is examined with the network control system if there are changes in the external 
network 2, which have not been handled with regard to the internal network. If there 
are changes that have not been handled, it is examined if the frequency used in the 
internal network has been taken into use in the external network 3. If the frequency 
5 taken into use in the base station of the external network is not in use in the internal 
network, the process returns to step 2 to examine if there are still changes of the 
external network, which have not yet been handled. Correspondingly, if it is found 
out in step 3 that the frequency taken into use in a base station of the external 
network is in use in the internal network, the process moves to examine if the base 

10 station being changed is the new base station installed now 4, which did not exist 
earlier in the surrounding cellular radio network. If the base station is new and 
possibly at an interfering distance, which can be discovered when the radio network 
is being planned, as a precaution the base station of the internal network, the 
frequency of which is used by the new base station of the external network, is 

15 changed to an interference-free frequency on the basis of an earlier measurement 
and changes of the external network 6. If the base station of the external network is 
not new and interferes with the internal network on the basis of an earlier 
measurement 5, the base station of the internal network, the frequency of which is 
used by a base station of the external network, is changed to an interference-free 

20 frequency on the basis of an earlier measurement and changes of the external 
network 6. If the base station of the external network is not new and has not been 
interfering before, the process returns to step 2 to examine if there are still changes 
of the external network left, which have not been handled yet. If there are no 
unhandled changes of the external network left 2, the process is stopped. It is clear 

25 to a person skilled in the art that in steps 3 to 5 of the method described above it is 
generally examined if a frequency used in a base station of the internal network has 
been taken into use in the external network, as a result of which an interference-free 
frequency is changed to the base station of the internal network on the basis of the 
earlier measurement and the frequencies of the external network, when required. 

30 From Fig. IB it is seen how an interference-free frequency or a frequency which 
was originally interference-free and which has not been abandoned in the internal 
network because of frequency changes of the external network is selected on the 
basis of an earlier measurement and changes of the external network. In the first 
step, a first frequency is selected from the frequency range reserved for the internal 

35 network 7, which first frequency is not being used by such a base station of the 
internal network, which could cause interference to the base station for which a new 
interference-free frequency is being selected. In the next step it is examined if the 
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frequency was interference-free on the basis of an earlier measurement 8. If the 
frequency is interference-free on the basis of the measurement, it is examined if the 
frequency has remained interference-free from the changes of the external network 
9, and if it has, the selected frequency is taken into use 10. If the frequency was not 
interference-free in the measurement, it can be examined if the frequency has 
become interference-free from the changes of the external network 1 1 and it can be 
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Claims 

1 . A method for redetermining the operating frequencies of base stations of an 
internal network, which is a first cellular radio network or a part of a first cellular 
radio network implemented indoors or in an otherwise restricted area, when the 

5 operating conditions of the internal network have changed, characterized in that the 
redetermination of the operating frequencies is performed on the basis of a 
frequency measurement performed for an earlier determination and information 
about a frequency plan of an external network, which is a second cellular radio 
network or a part of a second cellular radio network detected in the area of the 
10 internal network, by examining (3-5) if a frequency, which interferes with the base 
station of the internal network, has been taken into use in the external network. 

2. A method according to Claim 1, characterized in that it includes the 
following steps: 

- saving (1) the results of an earlier measurement, and 

15 - if an interfering frequency is detected (3-5), changing (6) an interference-free 
frequency to the base station of the internal network on the basis of an earlier 
measurement and the information about the frequency plan of the external network. 

3. A method according to Claim 1, characterized in that of the results of the 
earlier measurement, at least the frequency and the interference level and the 

20 identification information of that base station of the external network, which 
produces the interfering transmission, are saved (1) for the base stations of the 
internal network. 

4. A method according to Claim 1, characterized in that when it is noticed that a 
base station recognized on the basis of an earlier measurement receives (9) in the 

25 new frequency plan a frequency already being used in a base station of the internal 
network, the frequency of the internal network is changed (6) to an interference-free 
frequency. 

5. A method according to Claim 1, characterized in that when it is noticed that a 
base station recognized on the basis of an earlier measurement receives (9) in the 

30 new frequency plan a frequency which interferes with a frequency already being 
used in a base station of the internal network, the frequency of the base station of 
the internal network is changed (6) to an interference-free frequency. 



# 
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6. A method according to Claim 1, characterized in that when it is detected (11) 
from the frequency plan that a frequency that was used by the external network and 
found to be affected by interference in an earlier measurement has become 
interference-free because it is not used any more, this frequency is taken into use by 
the internal network. 

7. A method according to Claim 1, characterized in that it also includes the 
following steps for checking the suitability of the frequency to be taken into use: 

- measuring (22) the signal strength (Rx Level) received in the area of the internal 
network in the measurement route when the base station of the internal network 
transmits a signal on the broadcast control channel (BCCH), 

- examining (23) if a certain predetermined proportion of the measurement samples 
of the signal strength is higher than a minimum value set in advance. 

8. A method according to Claim 7, characterized in that the C/I ratio is 
calculated (25) by using the measured samples of the signal strength (Rx Level) of 
the broadcast control channel (BCCH) and the interference measurement performed 
on the frequencies to be compared. 

9. A method according to Claim 8, characterized in that 

- it is examined (26) if the C/I ratio is better than a certain predetermined minimum 
value in all the samples, and 

- the frequency is accepted (30) if the signal strength is sufficient and the C/I ratio is 
better than a certain limit. 

10. A method according to Claim 7, characterized in that in addition, to prevent 

the crosstalk of an adjacent channel, a measurement and examination (28) for 
accepting (30) the frequency is performed. 

11. A method according to Claim 10, characterized in that the strength of both 
adjacent channels is at the most by a certain predetermined maximum value higher 
than the signal strength of the channel being considered. 

12. An arrangement for redetermining the operating frequencies of base stations of 
an internal network, which is a first cellular radio network or a part of a first cellular 
radio network implemented indoors or in an otherwise restricted area, when the 
operating frequencies have been earlier determined by frequency measurement but 
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the operating conditions of the internal network have changed, characterized in that 
it includes data processing means (13, 14, 15, 16, 17) for the redetermination of the 
operating frequencies on the basis of a frequency measurement performed for an 
earlier determination and information of an external network, which is a second 
cellular radio network or a part of a second cellular radio network detected in the 
area of the internal network, said data processing means including a database (17) 
for saving the operating frequencies in use at base stations of the external network. 

13. An arrangement according to Claim 12, characterized in that it includes 

- a first database (16) for saving the information of a measurement performed 
earlier, 

- a second database (17) for saving the operating frequencies of base stations of the 
external network, and 

- a processor (13) for the redetermination of the operating frequencies of base 
stations of the internal network carried out on the basis of the information of the 
first database and the second database. 

14. An arrangement according to Claim 13, characterized in that the first 
database (16) comprises information about frequencies measured in an earlier 
measurement and the interference levels measured in them. 

15. An arrangement according to Claim 14, characterized in that the information 
of at least one measured frequency comprise identification information of a base 
station of the external network detected at the frequency in question. 

16. An arrangement according to Claim 14, characterized in that the first 
database (16) also comprises the following earlier measured pieces of information 
for checking the suitability of the frequency taken into use: 

- the signal strength (Rx Level) received when the base station of the internal 
network transmits a signal on the broadcast control channel (BCCH), 

17. An arrangement according to Claim 16, characterized in that the data saved 
earlier also comprise the C/I ratio, which has been calculated by using the samples 
of the signal strength (Rx Level) received on the broadcast control channel (BCCH) 
and the interference measurement carried out oh other frequencies. 
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The applicant of the PCT-appIications listed below has changed. Nokia has 
merged its Finnish subsidiaries. As a result, Nokia Mobile Phones Ltd. and 
Nokia Networks Oy are now part of Nokia Corporation. The previous 
applicants should thereby be deleted and replaced by the following: 

Nokia Corporation 
Keilalahdentie 4 
FIN-02150 Espoo 
FINLAND 
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The applications concerned are: 

Nokia Mobile Phones Ltd.: 

Application: Our ref: 



PCT/FI99/00722 
PCT/FI00/00519 
PCT/FI00/00529 
PCT/HOO/00538 
PCT/FIOO/00620 
PCT/FIOO/00591 
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PCT/FIOO/00863 
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8 April 2002 (30 months) 
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30 June 2002 (30 months) 
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Application: Our ref: 
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PCT/FI0 1/00734 BP101514 
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10 July 2002 (30 months) 
13 July 2002 (30 months) 
21 July 2002 (30 months) 
1 August 2002 (30 months) 
16 August 2002 (30 months) 

23 August 2002 (30 months) 
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25 August 2002 (30 months) 

7 September 2002 (30 months) 
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20 June 2002 (30 months) 
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1 1 July 2002 (30 months) 
17 July 2002 (30 months) 
1 1 August 2002 (30 months) 
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The change applies to all designated states except the L'.S. 




Nokia Corporation has authorized Berggren Oy Ab, Jaakonkatu 3A, FES'- 
00100 Helsinki, Finland, to continue to act as their agents in the above 
applications. 

We enclose a copy of a general power of attorney and a copy of the Extract 
from the Trade Register in Finnish and its translation into English. 

We respectfully request that the change of the applicant is recorded as soon 
possible. 
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hereby elects all eligible States (except where otherwise indicated) □ 



Identification of IPEA 



For International Preliminary Examining Authority use only 

Date of receipt of DEMAND 



J — 

Box Nod IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference j 
BP100021/SKU/PKK j 


International application NoD 
PCT/FI00/00657 


International filing date (day/month/year) 
21 July 2000 (21.07.00) 


(Earliest) Priority date (day/month/year) j 
23 July 1999 (23.07.99) 



Title of invention 

Method and arrangement for determining the operating frequencies of base stations of an internal network 



Box Nodi APPLICANT(S) 



Name and address: (Family name followed by given name; for a legal entity, full official designation^ 
I The address must include postal code and name of country}} 

\ NOKIA NETWORKS OY 
P.O. Box 300, FIN-00045 NOKIA GROUP, Finland 


Telephone NoC 

i 

s 

! 


Facsimile No £3 ] 


Teleprinter No CD 


State (that is, country) of nationality: 

Finland 


State (that is, country) of residence: j 

Finland ! 


Name and address: (Family name followed by given name; for a legal entity, foil official designation^ The address must include postal code and name of country^ \ 

SUONVIERI, Jukka j 
Jenseninkatu 27 B 6, FIN-33610 TAMPERE, Finland 


State (that is, country) of nationality: 

Finland 


State (that is. country) of residence: •"".'! 

Finland j 


Name and address : (Family name followed by given name; for a legal entity, foil official designation^} The address must include postal code and name of country?} \ 



; PARKKALI, Rauli 

J Urheilukatu 1 B 28. FIN-00250 HELSINKI, Finland 



State (that is, country) of nationality: 
Finland 


State (that is, country) of residence: 

Finland 


j | Further applicants are indicated on a continuation sheetD 
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See Notes to the demand form 



Sheet Nol^j 



International application NoG 
PCT/FI00/00657 



BoxNoIIII AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is [IT] agent [^] common representative 

and (~xj has been appointed earlier and represents the applicant(s) also for international preliminary examinationC 

| | is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked^ 

| 1 is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
' the agent(s)/common representative appointed earlierQ 



Name and address: (Family name followed by given name: for a legal entity, full official designation^ 
The address must include postal code and name of country^ 

BERGGREN OY AB 

P.O. Box 16, FIN-00101 HELSINKI, Finland 



Telephone NoE 
+358 9 693 701 



Facsimile NoQ 
+358 9 693 3944 



Teleprinter No ID 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special addr ess to which correspondence should be sentn 



Box NodV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

l □ The applicant wishes the international preliminary examination to start on the basis of: 
| x I the international application as originally filed 



the description 




as 




□ 


as 


the claims 




as 




□ 


as 




□ 


as 


the drawings 




as 




□ 


as 



20 I | The applicant wishes any amendment to the claims under Article 19 to be considered as reversedO 

3 □ f ] The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 1 9 or a notice from the applicant that he does not wish to make such amendments (Rule 69CD(d))C<77its check- 
box may be marked only where the time limit under Article 19 has not yet expired^ 

* Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended^ 



Language for the purposes of international preliminary examination: ^SnoJitelTrm n 1 1 n i i I ♦ n i m n r M n i M I n I n n TTTTTrrrrrrrnTTTi n u n i r i n 1 1 u n rnrp 



1 | which is the language in which the international application was filedG 

| *| which is the language of a translation furnished for the purposes of international search □ 

1 xj which is the language of publication of the international application □ 

| | which is the language of the translation (to be) furnished for the purposes of international preliminary examinationG 



Box NoCy ELECTION OF STATES 



The applicant hereby elects all eligible States (that is. all States which have been designated and which are bound by Chapter H of 
the PCT) 

excluding the following States which the applicant wishes not to elect: 
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International applkation'NoO 
PCT/FI00/00657 



BoxNoGVl CHECKLIST 



The demand is accompanied by the following elements, in the language referred to in 
Box Nod V, for the purposes of international preliminary* examination: 







received . 


not rpf<»iv<»H 


1 fj translation of international application : 


sheets 


□ 


□ 


20 amendments under Article 34 


sheets 


□ 


□ 


3 □ copy (or, where required, translation) of 

amendments under Article 19 : 


sheets 


□ 


□ 


4Q copy (or, where required, translation) of 
statement under Article 19 


sheets 


□ ■ 


□ 


5G letter : 


sheets 


□ 


□ 


60 other (specify) : 


sheets 


□ 


□ 



For International Preliminary 
Examining Authority use only 



The.clemand is also accompanied by the item(s) marked below: 

1 □ |3] fee calculation sheet 4 □ [ | statement explaining lack of signature 

2G | 1 separate signed power of attorney 



3 □ [ I copy of general power of attorney; 
reference number, if any: 



501 I nucleotide and or amino acid sequence listing in 
computer readable form 

6G[ I other (specify): 



Box NoCVII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the demand)^ 



BERGGREN OY AB 
SirpaiKuisma 

Patent Attorney Helsinki, Finland, 20 February 2001 



For International Preliminary Examining Authority use only 



I □ Date of actual receipt of DEMAND: 



2 C3 Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60CI(b): 



3 □ I I ™ e date of recei P l of * e demand is AFTER the expiration of 19 months | 1 

I 1 from the priority date and item 4 or 5, below, does not applyQ I 1 



The applicant has been 
informed accordinglyu 



4ul I P 1 ? date of Kcei P l ofihe demand is WITHIN the period of 19 months from the priority date as extended by virtue of 
I 1 RuIe805G 



5C ( I Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
1 1 is EXCUSED pursuant to Rule 82 G 
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Demand received from IPEA on: 



Form PCT/IPE A/401 (last sheet) (July 1998; reprint January 2001) 



See Notes to the demand form 
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Applicant's or agent's 
file reference 



BP1 00021 /SKU/PKK 



Applicant 



Date stamp of the IPEA 



NOKIA NETWORKS OY 



Calculation of prescribed fees 



. 3 p 4 Preliminary examination fee iiHiiiiiiiii.iiiiniiiimiiimii 



2Q Handling fee (Applicants from certain States are 
entitled to a reduction of 75% of the handling feeU 
Where the applicant is (or all applicants are) so en- 
titled, the amount to be entered at H is 25% of the 
handlingfee^ QmnEininmiffilE^ 



3 G Total of prescribed fees 

Add the amounts entered at P and H 
and enter total in the TOTAL box C 



EUR 1533 



EUR 147 



H 



EUR 1680 



TOTAL 



authorization to charge deposit 
account with the IPEA (see below) 



Mode of Payment 
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j | cheque 

| [ postal money order 

| | bank draft 



f | cash 

[ I revenue stamps 

[ | coupons 

I I . other (specify): 



Deposit Account Authorization (this mode of payment may not be available at all IPEAs) 

The IPEA/ EP £Xj is hereby authorized to charge the total fees indicated above to my deposit accountG 

| I (this check-box may be marked only if the conditions for deposit accounts of the IPEA so permit) is herebv 

1 ' authorized to charge any deficiency or credit any overpayment in the total fees indicated above to 

my deposit accountL 

Berggren Oy Ab 

28150 004 20 February 2001 ^^^^ 



Deposit Account Number 



Date (day/month/year) 



Signature p ia Kul ^ p atent Ass i stanr _ 
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1 

Menetelma ja jarjestely sisaverkon tukiasemien toimintataajuuksien 
maarittamiseksi 



Keksinnon kohteena on sisatiloihin asennettujen solukkoradioverkon tukiasemien 
5 toimintataajuuksien uudelleenmaarittaminen, kun sisaverkon toimintaedellytykset 
ovat muuttuneet aikaisemmasta tilanteesta. 

Sisaverkolla tarkoitetaan tassa sisatiloihin tai muuten rajoitetulle alueelle toteutettua 
solukkoradioverkkoa tai solukkoradioverkon osaa. Ulkoverkolla tarkoitetaan tassa 
sisaverkon alueella havaittavaa toista solukkoradioverkkoa tai solukkoradioverkon 
10 osaa. 

Eras ongelma tunnetuissa ratkaisuissa on mittauksen uusimistarve ympariston 
tukiasemien toimintataajuuksien muutoksen jalkeen. Muutos aiheuttaa sisaverkon 
kannalta hairiotaajuuksien vaihtumisen, mika voi aiheuttaa sisaverkon yhteyksien 
laadun huonontumista. 

15 Edelleen ongelmana tunnetuissa ratkaisuissa on mitattavan taajuuskaistan 
laajuudesta johtuva tarve suuren kapasiteetin omaavasta mittauslaitteesta riittavan 
nopean ja tarkan taajuuspyyhkaisyn suorittamiseksi. 

Keksinnon tarkoituksena on esittaa uusi tunnettua edullisempi ratkaisu sisaverkon 
tukiasemien toimintataajuuksien maarittamiseksi seka menetelma, joka mahdollistaa 
20 sisaverkon taajuuksien uudelleenmaarityksen ilman uutta hairiotason kartoitusmit- 
tausta. 

Keksinto koskee menetelmaa sisaverkon tukiasemien toimintataajuuksien uudelleen- 
maarittamiseksi, kun sisaverkon toimintaedellytykset ovat muuttuneet. Keksinnon 
mukaisesti toimintataajuuksien uudelleenmaarittaminen suoritetaan aikaisempaa 
25 maarittelya varten tietylla mittausreitilla suoritetun taajuusmittauksen ja ulkoverkon 
tietojen perusteella. 

Sisaverkon toimintaedellytysten muuttumisella tarkoitetaan tassa ainakin 
ulkoverkon tukiasemien lisaysta tai vahennysta, toimintataajuuksien ja/tai 
lahetystehojen muuttamista ja ulkoisista olosuhteista johtuvaa muutosta 
30 radioaaltojen etenemisessa. 



Keksinto koskee myos jarjestelya sisaverkon tukiasemien taajuusmittauksella 
aikaisemmin maariteltyjen toimintataajuuksien maarittamiseksi uudelleen, kun 
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sisaverkon toimintaedellytykset ovat muuttuneet. Keksinnon mukaisesti siihen 
kuuluu tietojenkasittelyvalineet toimintataajuuksien maarittamiseksi uudelleen 
aikaisempaa maarittelya varten tietylla mittausreitilla suoritetun taajuusmittauksen ja 
ulkoverkon tietojen perusteella. 

5 Taajuusmittauksessa kaytetaan edullisesti saman hakijan salaisen 
patenttihakemuksen FI 981491 (Tukiaseman konfigurointimenetelma) mukaista 
erityisen taajuushairioita mittaavaa laitetta sopivien taajuuksien loytamiseksi 
rakennuksen sisalla. Laitteella mitataan hairiotason voimakkuutta solukkoverkon 
kayttamilla taajuuksilla. Laitetta kuljetetaan rakennuksessa halutulla sisaverkon 
10 alueella vapaiden taajuuksien loytamiseksi. Tukiasemille kartoitetaan mittauksen 
perusteella toimintataajuudet, joiden hairiotaso on vaadittua kentanvoimakkuutta 
alempi. 

Hairiotaajuusspektri mitataan kerran sisaverkon alueella kuten esimerkiksi 
rakennuksen, tehdasalueen tms. sisalla ulkoverkon radiolahetyksen sisaverkolle 

15 aiheuttamien taajuusrajoitteiden loytamiseksi. Mittaustiedot siirretaan 
mittauslaitteesta edullisimmin datapuhelulla verkonvalvontajarjestelmaan (NMS, 
Network Management System). Mittauslaite on talloin edullisimmin erityinen 
mittauskayttoon mukautettu matkaviestin. Sisaverkon tukiasemien taajuudet valitaan 
aluksi mittauksen perusteella. Ulkoverkko voi myohemmin alkaa hairita sisaverkkoa 

20 voimakkaasti, jos sisaverkon lahella otetaan ulkoverkon tukiasemassa kaj^ttoon jo 
sisaverkossa kaytossa oleva taajuus. Keksinnon mukaisesti kaytetaan alkuperaista 
mittausta ja ulkoverkon taajuussuunnitelmia sisaverkon taajuuksien uudessa 
suunnittelussa. Taten ei tarvita uutta mittauskayntia sisaverkon alueella. 

Menetelma toimii erityisen hyvin, mikali mittauksen aikana on voitu mitata ja 
25 tallentaa sisaverkon alueella kuuluvien ulkosolujen radiolahetysten solutiedot. 
Mikali mittauksessa havaitulle ulkoverkon solulle annetaan jokin sisaverkon 
kaytossa olevista taajuuksista, tiedetaan varmasti, etta sisaverkon tukiaseman taajuus 
on vaihdettava. 

Sisaverkon kayttoon valitut taajuudet ovat lisaksi valinnan jalkeen tarkastettavissa 
30 vastaanottotason ja hairiosuhteen mittauksella. Tama suoritetaan edullisimmin 
keksinnon mukaisella mittauslaitteella. 



Keksinnon edullisia suoritusmuotoja on esitetty epaitsenaisissa 
patenttivaatimuksissa. 
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Seuraavassa keksintoa selostetaan yksityiskohtaisesti viittaamalla oheiseen 
piirustukseen, jossa 

kuvio 1 esittaa vuokaaviota keksinnon eraan edullisen toteutusmuodon 
mukaisesta menetelmasta sisaverkon toimintataajuuksien valitsemiseksi, 

5 kuvio 2 esittaa lohkokaaviota keksinnon eraan edullisen toteutusmuodon 
mukaisesta jarjestelysta, 

kuvio 3 esittaa esimerkkia mittausreitista hairiotaajuuksien mittaamiseksi, 

kuvio 4 esittaa keksinnon eraan edullisen toteutusmuodon mukaista 
mittaustulosten tallennusmuotoa, ja 

10 kuvio 5 esittaa vuokaaviota keksinnon eraan edullisen toteutusmuodon 
mukaisesta menetelmasta sisaverkon sopivimpien toimintataajuuksien 
etsimiseksi. 

Kuvioissa 1A ja IB esitetaan jaettu vuokaavio eraasta keksinnon mukaisesta 
menetelmasta aikaisemmin maariteltyjen sisaverkon toimintataajuuksien 
15 muuttamiseksi ulkoverkon tukiasemien toimintataajuuksien ja aikaisemman 
mittaustiedon perusteella. 

Kuviosta 1A nahdaan seuraavaa. Verkonvalvontajarjestelmassa tallennetaan 
aikaisemman mittauksen tulokset hairiotaajuusspektrista edullisesti sisaverkon 
tukiasemien mukaan ryhmiteltyina 1 . 

20 Tutkitaan verkonvalvontajarjestelmalla, onko ulkoverkossa muutoksia 2, joita ei ole 
kasitelty sisaverkon suhteen. Jos kasittelemattomia muutoksia on, tutkitaan, onko 
ulkoverkossa otettu kayttoon sisaverkossa kaytettava taajuus 3. Jos ulkoverkon 
tukiasemassa kayttoonotettu taajuus ei ole kaytossa sisaverkossa, palataan 
vaiheeseen 2 tutkimaan, onko kasittelemattomia ulkoverkon muutoksia jaljella. 

25 Vastaavasti, jos vaiheessa 3 selviaa, etta ulkoverkon tukiasemassa kayttoonotettu 
taajuus on kaytossa sisaverkossa, siirrytaan tutkimaan, onko muutoksen kohteena 
oleva tukiasema nyt asennettu uusi tukiasema 4, jota ei siis ole aikaisemmin ollut 
ymparoivassa solukkoradioverkossa. Jos tukiasema on uusi ja mahdollisesti 
hairitsevalla etaisyydella, mika on todettavissa radioverkon suunnittelua tehtaessa, 

30 vaihdetaan varmuuden vuoksi siihen sisaverkon tukiasemaan, jonka sisaverkon 
tukiaseman taajuutta uusi ulkoverkon tukiasema kayttaa, aikaisemman mittauksen ja 
ulkoverkon muutosten perusteella hairiotdn taajuus 6. Jos ulkoverkon tukiasema ei 
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ole uusi ja on sisaverkkoa aikaisemman mittauksen tulosten perusteella hairitseva 5, 
vaihdetaan siihen sisaverkon tukiasemaan aikaisemman mittauksen ja ulkoverkon 
muutosten perusteella hairioton taajuus 6, jonka taajuutta ulkoverkon tukiasema 
kayttaa. Jos ulkoverkon tukiasema ei ole uusi eika ole kuulunut ennen, palataan 
5 vaiheeseen 2 tutkimaan, onko kasittelemattomia ulkoverkon muutoksia jaljella. Jos 
kasittelemattomia ulkoverkon muutoksia 2 ei ole jaljella, lopetetaan. Alan 
ammattimiehelle on selvaa, etta edella kuvatun menetelman vaiheissa 3-5 tutkitaan 
yleisesti, onko ulkoverkossa otettu kayttoon sisaverkon tukiasemaa kayttava taajuus, 
minka seurauksena tarvittaessa vaihdetaan kyseiseen sisaverkon tukiasemaan 
10 aikaisemman mittauksen ja ulkoverkon taajuuksien perusteella hairioton taajuus. 

Kuviosta IB nahdaan, kuinka aikaisemman mittauksen ja ulkoverkon muutosten 
perusteella valitaan hairioton taajuus eli taajuus, joka alunperin oli hairioton ja jota 
ei ole jouduttu ulkoverkon taajuusmuutosten vuoksi hylkaamaan sisaverkossa 
hairiollisena. Ensin valitaan sisaverkolle varatulta taajuusalueelta ensimmainen 

15 taajuus 7, joka ei ole sisaverkon sellaisen tukiaseman kaytossa, joka voisi aiheuttaa 
hairiota sille tukiasemalle, jolla uutta hairiotonta taajuutta ollaan valitsemassa. 
Seuraavaksi tutkitaan, onko taajuus hairioton aikaisemmin suoritetun mittauksen 
perusteella 2. Jos taajuus on mittauksen perusteella hairioton, tutkitaan, onko taajuus 
sailynyt ulkoverkon muutoksista hairiottomana 9, ja jos on, otetaan valittu taajuus 

20 kayttoon 10. Ellei taajuus ollut mittauksessa hairioton, voidaan tutkia, onko taajuus 
muuttunut ulkoverkon muutoksista hairiottomaksi 11, j a ottaa kayttoon 10. Ellei 
aikaisemmin hairioton taajuus ole sailynyt hairiottomana tai aikaisemmin 
hairiollinen taajuus ei ole muuttunut hairiottomaksi, valitaan sisaverkon 
taajuusalueelta seuraava taajuus 12, joka ei ole sisaverkon sellaisen tukiaseman 

25 kaytossa, joka voisi aiheuttaa hairiota sille tukiasemalle, jolla uutta hairiotonta 
taajuutta ollaan valitsemassa. 

Kuviossa 2 esitetaan lohkokaavio eraasta keksinnon mukaisesta jarjestelysta 
sisaverkon tukiasemien taajuusmittauksella aikaisemmin maariteltyjen 
toimintataajuuksien maarittamiseksi uudelleen, kun ulkoverkon tukiasemien 

30 toimintataajuutta on muutettu. Jarjestelyyn kuuluu suoritinyksikko 13, johon sisaltyy 
ainakin prosessori A, varahtelija B prosessorin askeltamiseksi ja muisti C, 
nayttolaite 14, tiedonsyottolaite, kuten nappaimisto 15, ensimmainen tietokanta 16 
aikaisemmin suoritetun mittauksen tietojen tallennusta varten ja toinen tietokanta 17 
ulkoverkon tukiasemien toimintataajuuksien tallennusta varten. Suorittimella 13 

35 maaritellaan syottotietojen, kuten nappaimistolla 15 annettavien komentojen, 
ensimmaisen tietokannan 16 tietojen ja toisen tietokannan 17 tietojen perusteella 
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sisaverkon tukiasemien uudet toimintataajuudet esimerkiksi kuvioiden 1A, IB 
vuokaavioiden mukaisella tavalla. 

Tietokannat 16, 17 ovat tallennettavissa myos erilliseen muistielimeen, kuten 
matkaviestinverkon hallintajarjestelman tietokantaan. Kuviossa 2 esitetyt 
5 toiminnalliset lohkot 13, 14, 15, 16, 17 ovat sijoitettavissa vaihtoehtoisesti yhteen tai 
useaan erilliseen tietokonelaitteeseen. Sopivia tietokonelaitteita ovat esimerkiksi 
kannettava tietokone ja monitoiminen matkaviestin. 

Kuviossa 3 esitetaan kartta eraasta mittausreitista hairiotasojen mittaamiseksi 
sisatiloissa. Huonetilassa 18 sijaitsee sisaverkon tukiasema 19. Mittaus suoritetaan 
10 kiertamalla tukiasema 19 huonetilassa 18 esimerkiksi murtoviivan 20 mukaista 
reittia, jolloin kaydaan huonetilan 18 nurkissa ja valilla lahella tukiasemaa 19 
mahdollisimman kattavan hairiomittauksen suorittamiseksi. 

Kuviossa 4 esitetaan esimerkinomaisesti eras mittaustulosten tallennusmuoto, joka 
sisaltaa seuraavat tiedot: taajuus ja hairiotaso seka mikali mahdollista 

15 radiolahetyksen tuottavan ulkoverkon tukiaseman tunnistuskoodi (BSIC Base 
Station Identification Code) ja tunnus (BTSJD Base Transceiver Station 
Identification). Tukiaseman tunnistuskoodi koostuu tyypillisesti yleisen 
matkaviestinverkon ja tukiaseman varikoodeista. Tukiaseman tunnus koostuu 
tyypillisesti seuraavista osista: matkaviestinnan maatunnus (MCC Mobile Country 

20 Code), matkaviestinverkon tunnus (MNC Mobile Network Code), sijaintialueen 
koodi (LAC Location Area Code) ja tukiaseman koodi (Base station code). 

Kuviossa 5 esitetaan vuokaavio eraasta keksinnon mukaisesta menetelmasta 
sisaverkon sopivimpien toimintataajuuksien etsimiseksi yhden tutkittavan taajuuden 
osalta. Vaiheessa 22 mitataan vastaanotettavat signaalivoimakkuudet (Rx Level) 

25 sisaverkon tukiaseman lahettaessa signaalia koetta varten valitulla 
yleislahetyskanavalla (BCCH Broadcast Control Channel) esimerkiksi samalla 
mittausreitilla kuin edella kuviossa 3. Mittaus suoritetaan seka koetta varten valitulla 
yleislahetyskanavalla etta kaikilla vertailtavilla taajuuksilla. Taten saadaan tieto 
yleislahetyskanavan lahetyksen kuulumisesta sisaverkon alueella ja hairioiden 

30 kuulumisesta vertailtavilla taajuuksilla. Yleislahetyskanavan signaalivoimakkuuden 
mittausnaytteista 90 %:n taytyy olla ennalta asetettua minimiarvoa korkeampia, 
vaihe 23. Tama minimiarvo on edullisimmin -77 dBm. Koska radioaaltojen 
eteneminen jarjestelmassa kaytettavilla taajuuksilla on kaytannollisesti katsoen 
sama, on valitulle taajuudelle suoritettu signaalivoimakkuuden mittaus pateva myos 

35 muilla mahdollisilla toimintataajuuksilla. Mahdollisella toimintataajuudella 
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tarkoitetaan tassa aikaisemmin hairiomittauksella kelpaavaksi todettua taajuutta. 
Ellei signaalivoimakkuuden kriteeri tayty, ei kuuluvuus ole riittava vaan heikko, 
vaihe 24. 

Signaalivoimakkuuden kriteerin tayttyessa lasketaan lisaksi vaiheessa 25 kantoaalto- 
5 hairiosuhde C/I (Carrier/Interference) mittausreitilla kaikille mahdollisille 
toimintataajuuksille kayttamalla edella mitattuja yleislahetyskanavan 
signaalivoimakkuuden naytteita ja vertailtavilla taajuuksilla suoritettua 
hairidmittausta. Kantoaalto-hairiosuhteen C/I arvio saadaan tassa jakamalla 
yleislahetyskanavalla vastaanotettava signaalivoimakkuus vertailtavalla taajuudella 

10 vastaanotettavalla signaalivoimakkuudella. Solukkoverkon rakenteesta johtuen 
kaikilla taajuuksilla on jonkin verran signaalivoimakkuutta, joka vastaanotetaan 
muualta solukkoverkosta. Yleislahetyskanavalla mittauksen aikana kaytettavaa 
taajuutta ei kuitenkaan voida vertailla hairiolahetyksiin samalla kanavalla. 
Vaiheessa 26 tutkitaan, onko kantoaalto-hairiosuhde kaikilta naytteiltaan riittavan 

15 hyva. Kantoaalto-hairiosuhteen naytekohtainen minimiarvo on edullisimmin 12 dB. 
Jos kriteeri ei tayty, on taajuudella liikaa hairioita, vaihe 27. 

Taman lisaksi kanavan sopivuuden arviointiin kaytetaan vierekkaisten kanavien 
voimakkuuden mittausta siten, etta edella mitatun kantoaalto-hairiosuhteen 12 dB:n 
rajan tayttymisen lisaksi mitataan kaikkia naytteita varten myos vierekkaisten 

20 kanavien voimakkuus. Voimakkuus ei saa kummallakaan kanavalla ylittaa enempaa 
kuin tietyn rajan verran sen yleislahetyskanavan signaalivoimakkuutta, jolla 
lahetetaan signaalia mittausta varten, vaihe 28. Vierekkaisen kanavan sallitaan 
yleensa olla enintaan 9 dB:a voimakkaampi, silla talloin kanavat kyetaan 
erottelemaan lahetyksen ja vastaanoton taajuustarkkuudella. Mikali vierekkaisella 

25 kanavalla on voimakkaampi radiolahetys, se kuuluu varsinaisella kanavalla 
kanavaerottelusta huohmatta 29. Kun kaikki edella tutkitut asiat vaiheissa 23, 26, 28 
tayttyvat, on taajuus sopiva 30. 



Kaikkien toimenpiteiden lopuksi mittaustiedot tallennetaan erityiseen tiedostoon 
esimerkiksi seuraavalla tavalla. 



BCCH 


BSIC 


Hairiosuhderaia C/I 


Kuuluvuusraia 


90%-kuuluvuusraia 


52 


2 


12 dB 


-87 dBm 


-77 dBm 




Raian ylittava osuus 


Raian ylittava osuus 


100% 


100% 



30 Taulukko 1 
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Taulukosta 1 nahdaan lahetykseen kaytettavan yleislahetyskanavan (BCCH) numero 
52 ja tukiaseman tunnistuskoodi (BSIC) 2, hyvaksyttavan kantoaalto-hairiosuhteen 
(C/I) raja 12 dB, ehdoton kuuluvuusraja -87 dBm, 90 %:lta naytteista vaadittava 
kuuluvuusraja -77 dBm seka seuraavaksi kuuluvuusrajat ylittavat suhteelliset 
5 osuudet, tassa 100 %. 



BCCH 


BSIC 


Keskimaarainen C/I 


Hvvaksvttavia navtteita 


74 


2 


3,5 dB 


17,4 % 


76 


2 


9,1 dB 


34,8 % 


68 


4 


15,8 dB 


60,9 % 


49 


5 


17,0 dB 


63,0 % 


25 


2 


23,7 dB 


76,1 % 


65 


1 


30,7 dB 


82,6 % 


30 


1 


30,5 dB 


82,6 % 


39 


6 


28,9 dB 


84,8 % 


72 


3 


27,0 dB 


87,0 % I 


1 26 


3 


34,7 dB 


91,3 % 


62 


5 


33,2 dB 


95,6 % 


35 


5 


49,5 dB 


97,8 % 


41 


5 


40,7 dB 


97,8 % 


21 


5 


40,7 dB 


100,0 % 


51 


3 


21,9 dB 


100,0 % 


46 


1 


34,7 dB 


100,0 % 


36 


5 


43,5 dB 


100,0 % 



Taulukko 2 



Taulukosta 2 nahdaan kuunneltavan kanavan (BCCH) numero ja tukiaseman 
tunnistuskoodi (BSIC), keskimaarainen kantoaalto-hairiosuhde (C/I) ja hairiorajan 
10 kannalta hyvaksyttava mittauksen naytteiden osuus, jolla C/I > 12 dB. 

Taulukkoon voidaan myos lisata sarake, jossa voidaan esittaa vierekkaisten 
kanavien aiheuttama hairio kullekin kanavalle. Edullisesti voidaan myos ilmaista se 
kanava, joka juuri kyseiselle kanavalle aiheuttaa hairiota. 

Taulukkoa kaytetaan myos toimintataajuuksien sopivuusjarjestyksen selvittamiseen. 

15 Tarkastellaan esimerkkina tukiaseman lisaamista ulkoverkkoon ja uuden taajuuden 
kayttoonottoa lisattavassa uudessa tukiasemassa. Sisaverkkoa varten suoritetaan 
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ensin taajuusspektrin mittaus, jossa maaritetaan ainakin hairiotasot taajuusalueen eri 
taajuuksilla, mutta myos signaalin lahettavan solun tunniste, mikali tunniste kyetaan 
virheettomasti vastaanottamaan. Myohemmin ulkoverkkoon lisataan tukiasema ja 
ladataan uusi taajuussuunnitelma. Vanhaa ja uutta taajuussuunnitelmaa kaytetaan 
5 yhdessa taajuusspektrin mittausinformaation kanssa, jotta havaitaan, onko lahella 
sijaitsevan ulkosolun tukiasemassa otettu kayttoon sisakaytossa oleva taajuus, 
jolloin sisaverkon tukiasemalle taytyy vaihtaa uusi taajuus. Taajuus valitaan 
ulkoverkon taajuussuunnitelmien ja ennen muutosta mitatun taajuusspektrin 
perusteella muodostettavasta taulukosta. Aina ei kuitenkaan voida varmasti tietaa, 
10 milta tukiasemalta aiempi hairio on tullut, varsinkaan jos hairioita vastaavien 
solujen tunnistetietoja ei ole kaytettavissa. Todennakoisin tietyn radiolahetyksen 
tuottava tukiasema on kuitenkin paateltavissa ulkoverkon kartan perusteella, mikali 
tukiasemien sijainnin osoittava kartta on kaytettavissa. 

Edelleen on huomattava, etta sisaverkon alueen taajuusspektrin mittaus on 
15 rajoitettavissa sisaverkon kayttamalle taajuusalueelle eika koko jarjestelman 
kayttamaa taajuusaluetta tarvitse mitata. Taman ansiosta mittaus nopeutuu. 
Mittauslaitteena kaytetaan esimerkiksi erityisella ohjelmistolla varustettua 
matkaviestinta. 

Tassa yhteydessa tarkoitetaan hairiolahetyksella ulkoverkon tukiaseman lahettamaa 
20 radiosignaalia, joka kuuluu havaittavasti sisaverkon alueelle. 

Keksintoa ei rajata pelkastaan edella esitettyja sovellutusesimerkkeja koskevaksi, 
vaan monet muunnokset ovat mahdollisia pysyttaessa patenttivaatimusten 
maaritteleman keksinnollisen ajatuksen piirissa. Erityisesti on huomattava, etta 
keksinto on sovellettavissa myos muissa kuin mainitussa GSM-jarjestelmassa. Eras 
25 tallainen toinen jarjestelma on UMTS (Universal Mobile Telecommunications 
System). 
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Patenttivaatimukset 

1. Menetelma sisaverkon tukiasemien toimintataajuuksien 
uudelleenmaarittamiseksi, kun sisaverkon toimintaedellytykset ovat muuttuneet, 
tunnettu siita, etta toimintataajuuksien uudelleenmaarittaminen suoritetaan 

5 aikaisempaa maarittelya varten suoritetun taajuusmittauksen ja ulkoverkon tietojen 
perusteella. 

2. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta siihen kuuluu 
seuraavia menetelmavaiheita: 

- tallennetaan (1) aikaisemman mittauksen tulokset, 

10 - tutkitaan (3-5), onko ulkoverkossa otettu kayttoon sisaverkon tukiasemaa 
hairitseva taajuusja 

jos hairitseva taajuus havaitaan (3-5), vaihdetaan (6) sisaverkon tukiasemaan 
aikaisemman mittauksen ja ulkoverkon taajuuksien perusteella hairioton taajuus. 

3. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta aikaisemman 
15 mittauksen tuloksista tallennetaan (1) sisaverkon tukiasemia kohden ainakin taajuus 

ja hairiotaso seka hairiolahetyksen tuottavan ulkoverkon tukiaseman tunnistustiedot. 

4. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta havaittaessa 
aikaisemman mittauksen perusteella tunnistetun tukiaseman saavan (9) uuden 
taajuussuunnitelman perusteella jo sisaverkon tukiasemassa kaytossa olevan 

20 taajuuden vaihdetaan (6) sisaverkon tukiaseman taajuus hairiottomaan taajuuteen. 

5. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta havaittaessa 
aikaisemman mittauksen perusteella tunnistetun tukiaseman saavan (9) uuden 
taajuussuunnitelman perusteella sisaverkon tukiaseman kaytossa olevaa taajuutta 
hairitsevan taajuuden vaihdetaan (6) sisaverkon tukiaseman taajuus hairiottomaan 

25 taajuuteen. 

6. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta havaittaessa 
(11) taajuussuunnitelmasta, etta aikaisemmalla mittauksella hairiolliseksi havaittu 
ulkoverkon kaytossa ollut taajuus on muuttunut hairiottomaksi kaytosta poiston 
ansiosta, otetaan tama taajuus sisaverkon kayttoon. 
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7. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta siihen lisaksi 
kuuluu seuraavia menetelmavaiheita kayttoon otettavan taajuuden sopivuuden 
tarkistamiseksi: 

- mitataan (22) mittausreitilla sisaverkon alueella vastaanotettava 
5 signaalivoimakkuus (Rx Level) sisaverkon tukiaseman lahettaessa signaalia 

yleislahetyskanavalla (BCCH), 

- tutkitaan (23), onko signaalivoimakkuuden mittausnaytteista tietty ennalta 
maaratty osuus ennalta asetettua minimiarvoa korkeampi. 

8. Patenttivaatimuksen 7 mukainen menetelma, tunnettu siita, etta lasketaan (25) 
10 hairiosuhde (C/I) kayttamalla mitattuja yleislahetyskanavan (BCCH) 

signaalivoimakkuuden (Rx Level) naytteita ja vertailtavilla taajuuksilla suoritettavaa 
hairiomittausta. 

9. Patenttivaatimuksen 8 mukainen menetelma, tunnettu siita, etta 

- tutkitaan (26), onko hairiosuhde tiettya ennalta maarattya minimiarvoa parempi 
1 5 kaikilta naytteiltaan, j a 

- hyvaksytaan (30) taajuus, jos signaalivoimakkuus on riittava ja hairiosuhde on 
tiettya raja-arvoa parempi. 

10. Patenttivaatimuksen 7 mukainen menetelma, tunnettu siita, etta lisaksi 
vierekkaisen kanavan ylikuulumisen estamiseksi suoritetaan mittaus ja tutkiminen 

20 (28) taajuuden hyvaksymista (30) varten. 

11. Patenttivaatimuksen 10 mukainen menetelma, tunnettu siita, etta kummankin 
vierekkaisen kanavan voimakkuus on korkeintaan ennalta maaratyn maksimiarvon 
verran suurempi tarkastettavan kanavan signaalinvoimakkuutta. 

12. Jarjestely sisaverkon tukiasemien taajuusmittauksella aikaisemmin 
25 maariteltyjen toimintataajuuksien maarittamiseksi uudelleen, kun sisaverkon 

toimintaedellytykset ovat muuttuneet, tunnettu siita, etta siihen kuuluu 
tietojenkasittelyvalineet (13, 14, 15, 16, 17) toimintataajuuksien maarittamiseksi 
uudelleen aikaisempaa maarittelya varten suoritetun taajuusmittauksen ja 
ulkoverkon tietojen perusteella. 



30 
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13. Patenttivaatimuksen 12 mukainen jarjestely, tunnettu siita, etta siihen kuuluu 

-ensimmainen tietokanta (16) aikaisemmin suoritetun mittauksen tietojen 
tallennusta varten, 

- toinen tietokanta (17) ulkoverkon tukiasemien toimintataajuuksien tallennusta 
5 varten, ja 

- suoritin (13) ensimmaisen tietokannan tietojen ja toisen tietokannan tietojen 
perusteella suoritettavaa sisaverkon tukiasemien toimintataajuuksien 
uudelleenmaaritysta varten. 

14. Patenttivaatimuksen 13 mukainen jarjestely, tunnettu siita, etta ensimmainen 
10 tietokanta (16) kasittaa tietoja aikaisemmin suoritetussa mittauksessa mitatuista 

taajuuksista ja niilla mitatuista hairiotasoista. 

15. Patenttivaatimuksen 14 mukainen jarjestely, tunnettu siita, etta ainakin yhden 
mitatun taajuuden tiedot kasittavat kyseisella taajuudella havaitun ulkoverkon 
tukiaseman tunnistustietoja. 

15 16. Patenttivaatimuksen 14 mukainen jarjestely, tunnettu siita, etta ensimmainen 
tietokanta (16) kasittaa lisaksi seuraavat aikaisemmin mitatut tiedot kayttoon otetun 
taajuuden sopivuuden tarkistamiseksi: 

- vastaanotettava signaalivoimakkuus (Rx Level) sisaverkon tukiaseman lahettaessa 
signaalia yleislahetyskanavalla (BCCH), 

20 17. Patenttivaatimuksen 16 mukainen jarjestely, tunnettu siita, etta aikaisemmin 
tallennetut tiedot kasittavat myos hairiosuhteen (C/I), joka on laskettu kayttamalla 
yleislahetyskanavalla (BCCH) vastaanotettavan signaalivoimakkuuden (Rx Level) 
naytteita ja toisilla taajuuksilla suoritettua hairiomittausta. 
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PCT/FI 0 0 / 0 0 6 5 7 



(57) Tiivistelma 

Keksinto koskee menetelmaa ja jarjestelya sisaverkon tukiasemien 
toimintataajuuksien uudelleenmaarittamiseksi, kun ulkoverkon tukiasemien 
toimintataajuutta on muutettu. Taman uuden ratkaisun mukaisesti 
toimintataajuuksien maarittaminen uudelleen suoritetaan aikaisempaa maarittelya 
varten suoritetun taajuusmittauksen ja toimintataajuudeltaan muutettujen 
tukiasemien tietojen perusteella. Ulkoverkon tukiasemien toimintataajuudet 
sisaltavan taajuussuunnitelman tiedoista paatellaan, onko sisaverkossa kaytossa 
oleva taajuus sailynyt hairiottomana vai taytyyko taajuutta vaihtaa. Lisaksi uudelleen 
maaritetyt toimintataajuudet tarkastetaan signaalivoimakkuus- ja 
hairiosuhdemittauksella seka tarvittaessa jarjestetaan sopivuusjarjestykseen. 



Kuvio 1A 



